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S (54) Title: METHOD OF MANUFACTURING A MULTIPLE COMPONENT DEVICE 




^ (57) Abstract: Hie present invention is a method of raanufaouring a product (102) from ai least two individual components (20, 
^ 24. 26, 28, etc) comprising the steps of providing data regarding at least a first and a second componem (20, 24) to a customer (40): 
2 permitting said customer (40) to requesi a product (102) comprising the combination of at least said first and .said second component 

(20. 24); transmitting said request to a first location (50) remote from said customer (40); receiving at least one of said first and 
O second components (20. 24) ai said first location (50); transporting said first and second componenu (20, 24) from said first location 

(50) to a second location (52); assembling said first and second components (20. 24) into the desired product (102) at ."aid second 
^ location (52); and (ranspoiting said assembled product (102) to said customer (40). 



wo 01/45027 PCT/USOO/34124 

METHOD OF MANUFACTURING A MULTIPLE COMPONENT DEVICE 

Background of the Invention 

Field of the Invention 

This invention relates gengraOy to nnthods of manufacturing devices, and specifically to mettiods of 
manufacturino devices connprised of multiple component products. 
Description of the Related An 

Many manufacturers produce a comprehenave line of component products which are designed to interconnect 
and function together. It is often desirable for such nranufacturers to sell their components separately because the varying 
needs of their customers would not be readily satisfied by any single combination of components, and it is frequently not 
economicaDy feasible to assemble the components in accordance with the individual needs of every customer at the 
manufacturing sita In additiaa in some industries, manufacturers make individual connponents which are capable of being 
used in combination with the components of other manufacturers in the industry. 

As a consequence, the customer usually is faced with the inconveniem task of ditatning the desired component 
parts from ona or more manufacturers and then combining them in the desired configuration. When a customer has a 
continuous need for such a combination of components, the burden of ordering the componems and putting them together 
may become very time-consuming and expensive. 

The problan is especially evident in the medical device industry. For example, medical practitioners often r^uire 
a variety of components to create a desired imravenous (IV| set. The components of an IV set may include IV dnp bags, 
medical tubing, needleless injection sites, Y-sites, luer connectors, etc. Many of these components are repeatedly used 
together m certain configurations for specific applications at a ghren hospital or other care center, but the components are 
generally sold separately by separate manufacturers. 

Some medical device manufacturers have permitted their customers to order combinations of such components 
pre-assembled. However, as described below, the expense and delay heretofore associated with preassembled 
combinations has often been prohibitive, espedally in view of the increasing cost constraints placed upon medical 
practitioners and nedical device companies by insurance companies and the consuming public. Thus, despite the recurrent 
use of a certain combination at a fadlity, many medical practitioners have still been forced to order the components 
separately and then ass&nble than on site. 

An example of a combination of IV set component parts that might be desired at a given hospital is shown in 
Figure 1. In this example, a first end ol a section of medical tubing 20 is inserted into a first inlet 22 of a Y-site 24. A 
female luer 26 and a CLAVE 28 fluid connector (manufacture by ICU Medical, Inc. of San Ciemente, CA) are attached in 
series to the Of^osite end of the medical tubing 20. A PIGGY LOCK conn^tor 3D (also available from ICU Medical, IncJ is 
attached to a second inlet 32 of the Y site 24, and a section of medical tubing 36 is coupled to the outlet port 38 of the Y- 
site 24. The PIGGY LOCK connector is attached to tubing 37 which is attached to a spike 35. The tubing 35 is connected 
to a hier lock 39 at its opposite end. 
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The typical prior art procedure for providino a pre-assembled combnation of such an jV set is outttned tielow. A 
custoirar first contacts a manufacturing representative of a company wtticli offers one or more of the components of the 
desired contbinatloa The manufacturing representative then inf omis the manufacture of the reiiuest and an employee of 
the manufacturer nrtust then detemiine whether the requested combination can be provided in ymt of applicable 
governmental regulations. 

Assuming the combination is pennitted by such regulations, the manufacturing representative then aranges for 
anothv employee to put together a sample of the desired combination from the component parts. The sample is then sent 
to a f adfity for medical sterSization and packaging, returned from the sterifization facility, and then smt to the customer, 
bi this process, if the manufacturer does not make all of the components of the desired combination, the manufacturer may 
need to obtain one or more of the components from another manufacturer. 

It typically takes about ten days from the time the customer originally requests the sample to the time the 
customer receives the sample. The customer then evaluates the sample to detemiine whatfsr it is satisfactory. If the 
customer approves of the san^le, the customer must generally place a minimum bulk order of the combination with the 
manufacturing representative. In most cases, the customer does not have the option of ordering the desired combinatiDn in 
small quantities. 

Bulk orders are usually required because the process of assen^fing and packaging a specific combination requires 
reconfiguration of the assembly process and special attention by the manufacturing and distribution personnel entailing 
additional expenses which are only compensable by the profits resuhing from an ord& of substantial size. 

The assembly process usually takes an extended period of time. After assembly, the products must be sterflized 
and packaged. The process of sending the products to the sterilization facility, performing the sterifization and packaging, 
and then sending them back to the manufacturer takes more time. As a consequence of the various delays and 
inefficiencies^ the complete process takes approxtmatdy four to six months from the time the customer first contacts the 
manufacturing representative to the tsne the customer receives the first bulk onler. 

Another problem associated with this procedure relates to the end cost of the product. As may be appreciated, 
the cost of labor is the primary cost associated with producing the product. In this process, a substamiat number of nrtan 
hours are spent in this process preparing the sample product More man hours, and capital expenditure; are required to 
produce the minimum order of the product. Because of the substantial man-hours associated with the preparation of the 
product the cost of the (voduct is very high. This is especially true when viewed in relation to the number of [voducts 
produced. This cost is passed on to the consumer, after application of a profh margin by the medical device supplier and 
hospital bi addition, they often produce several tines the amount of the product ordered and ke^ the remaining product 
in inventory so that subsequent orders can be fiOed more quickly. 

There is thus a need for an improved method of manufacturing pre-assemUed combinations of component parts. 
It is an object of the invention to provide a method in which the customer is given more inf onnation at the beginning of the 
ordering process and the assembly process and wherein the assembly and transportation are effidemly controlled in a 
manner which provides the product more quickly and at a significant reduction in cost. 
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Summary of the Invention 

In accordance with the invention, there is provided a computer-based method of manufacturing a medical 
product from at least two individual components comprising the steps of: 

providing data from a computer database regarding at least a first and a second component to a 
5 customer, wherein the data includes an illustration of at least two components on a viewing screen; 

permitting said customer to request a product comprising the combination of at least said first and second 
components; 

detenmining whether the requested combination complies with at least one govemment regulation; 
electronically transmitting information about the requested combination to a first location remote from said 
10 customer 

receiving at least one of said first and second components at said first location; 

transporting said first and second components from said first location to a second location; 

assembling said first and second components into the desired product using the electronically transmitted 
infomiation at said second location; and transporting said assembled product to said customer. 
15 In another aspect, there is provided a medical product comprising at least one first and one second 

component, said product produced by: providing a computer database containing infomnation regarding 
combinations of at least a first and a second component, accessing said computer database to detenfnine the 
availability of a particular combination of components, obtaining data from said database regarding first and 
second components, including an illustration of said first and second components, determining whether said 
20 combination complies with at least one govemment regulation, placing an order for said combination, electronically 
transmitting said order to a first remote location, transmitting an order for each component to a supplier of that 
component, transportation said component to said first remote location, amassing said components at said first 
remote location, transporting said components to a second location, assembling said components into said 
combination, and transporting said combination to a destination. 
25 Brief Description of the Drawings 

FIGURE1 is a plan view of an example of a combination of medical device component products; 

FIGURE 2 is a flowchart illustrating the steps of the method of the present invention; 

Figure 3 is a schematic illustrating the interrelationship between the various locations and activities 
associated with the method of the present invention; and 
30 Figure 4 is a schematic illustrating the method of the present invention as used to create the product 

illustrated in Figure!. 

Detailed Description of the Preferred Embodiment 
The present invenfion overcomes the expense and delay previously associated with providing customers 
with combinations of component products by using a novel method of bringing all of the components together for 
35 assembly, perfonming the assembly process in an efficient and economical manner, and delivering the assembled 
components directly to the customer. 
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The method of the present invention is broadly illustrated in Figure 2. In a first step S1. a number of 
component parts are made generally available to a customer by a vendor. These components may be provided by 
a number of suppliers or manufacturers. In step S2, a customer places an order with the vendor for a product 
comprising at least two of the assembled components which are available. 
5 In step S3, the vendor requests each of the assembled components required to produce the combination 

from the individual suppliers or manufacturers. In step S4, these individual components are delivered to a single 
location where they are combined in bulk. These unassembled but amassed components are then delivered to an 
assembly location, where in step S5 they are assembled into the desired combination of the components. 

In an optional step S6, the assembled combinations are subjected to post-production processing, such as 
1 0 packaging or sterilization. This processing may take place in a remote location from the location of assembly. 
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Finaliy, in step S7, the completed products are shipped directly to the consumer which placed the order in step 
S2 or an address to which the consumer wishes the products to be defivered. 

In accordance with the present inventtoa the method illustrated in flowchart form in Figure 2 preferably occurs 
at several locations and involving several parties, the interrelationship of which is illustrated in Hguie 3. 

As illustrated in Figure 3, according to the present invention a vendor preferably provides a customer 40 with 
means for ascertaining aU possible combinations of available components. Preferably, this means provides the customer 
with information regarding each individual component, as wdl as combinations thereof. In additioa the customer is 
provided with infomnation regarding which combinations are prohibited by applicahle govmiment regulations. 

This means may include a catalog, a telephone system, or preferably, a computer program with a comprehensive 
database. This database includes information regardir^ each component, such as the specifications of the compon^t and 
the like. In the case of a computer database, an rltustration of the component is provided on a viewing screen. 

A program associated with the database pennits the customer to obtain infomnation r^ardmg proposed 
combinations of individual components. In this arrangement a customer may utilize a computer at a ranote location to 
access a main computer associated with the vendor which contains the datatiase. The customer's computer 
communicates with the main computer via the Internet, a tdephone link or other means well known in the art. Of course, 
one or more access computers may be provided at the location of the vendor which the customer may use to obtain the 
same infomtation. This anangemcnt is less desirable, however, since the customer must travel to the vendor's location to 
obtain the infonnatioa 

Preferably, the program is arranged so that the customer selects irdividua) components from the database and 
requests their combination. In response, the computer instantly displays the desired combination and indicates whether it 
is acceptable. For example, in the medical area, the computa database would comain information regarding whether a 
particular combination of components meets FOA approval. 

The means for ascertaining the combination components preferably aDows the customer to choose products 
made by a wide variety of manufacturers. In this way, the custtmer may, if desired, choose components from different 
rronufacturers to include in the combination. In this arrangement the database simply includes the necessary information 
regarding the individual components, regardless of their source, and combinations thereof. 

Acoonling to a preferred embodimem, once the customer has put together a given combination of products on 
the computer screen and the computer program has detennined that the combination is acceptable, the customer is then 
permittof to place an order. Preferably, this order is placed directly through the computer which is being used to determine 
the proposed conMiations of components. 

When the customer places an order through the main computer, the main compute transmits the customer's 
order to a control office 42. Depending on the location of the main compute and t\m control office; this transmission may 
be through a direct connectioa or when the computer and control office are far apart, through an electronic connccU'on 
such as the Internet or via fax. etc. 
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As stated above, desirably a computer program forms an integral part of the nBthod, fadlitating access to the 
component and companent combination data, as well as pennittino ordering. 

As one aspect of the invention, a printer or simitar device is preferably provided at the kit factory 50 for printing 
out the order and instructions which are to be provided with the components with are to be assentled at the assembly 
location 52. The instmctions may be arranged to include pre>primed address labels for the assembly location 52 and 
customer 40 wluch are used to label the packages to each of these locations. 

Most importantly, the method of the present invention permits the customer to order any number of products. 
Thus, the customer is not required to order a bulk order. As detailed below, the present invention is so efficient that bulk 
orders are not required to recoup assembly and adnvnistratWe costs. 

The control office 42 is prelerably a smalt stream- lined facility. There need not be many employees or extensive 
building space because the fundamental role of the control office is merely to receive electronic orders from the customs, 
send electronic instructions and receive status reports from other locations involved in the steps of the present invoition. 
In fact, much of the order processing may be carried out by a computer system in the control office without the need for a 
great deal of employee involvement. 

At or after the same time the order placed by the customer is transmitted to the comrol office 42, a 
corresponding order is transmitted to each suppler of the con^onents comprising the desired assembled product. The 
orders which are transnvtted to the suppliers or manufacturers of the components may be transnvtted with the request to 
the control office 42, such as in the same or substantially the same step p^ormed by the computer program or other 
protocol. 

Preferably, when the control office 42 recehres the customer's order, the control office immediately transmits 
the order. In the arrangement illustrated, a corresponding request or order is transmitted to ttiree manufacturers 44. 46, 
48. 

The order is also transmitted to a kit factory 50 associated with the vendors 44, 46, 48. This transmission is 
also preferably via a computer network. 

The manufacturers' 44, 46, 48 involvement may be limited to just receiving orders and sending individual 
components, a task to which they are already well adapted. In that regard, the orders transnntted thereto are preferattly 
for the manufacturer to deliver or transport the desired components to thekh factory 50. 

In tfBS arrangement, the kit factory 50 is a facility which desirably has very little storage capacity for component 
parts. The reduction in total inventory contributes to a lower cost of production. 

Instead, the kit factory 50 simply serves as a location where orders are received and to which component parts 
from the manufacturers are amassed and then sent to an assembly location. As a result, the kit factory operates as 
econonvcally as possible. 

In a preferred arrangement the kit factory 50 has some Inventory, permitting imnediate amassing of the 
necessary parts for forwarding to the assembly location 52. In this arrangement the orders are plac^ with the 
nenufacturers 46, 48, 50 to provide immediate replacement of the depleted minimal inventory. 

5 
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The respective manufacturers 44, 46, 48 transport their requested confiponents to the kit factory 50. The 
connponents may be transported by truck, airplane or any means known to those of skill in the art. 

The compon^ts arrive at the kit factory a short tbna preferably the same day or vuitNn a few days, after the 
customer's orda is first received. In that event if insufficient inventory existed, the time to recdve additional components 
is nunimal and used inventory is immediately replenished. To reduce the cost associated with transportatioa the kit 
factory 50 is desirably located dose to the manufacturers 44. 46« 4B, but also ctose to an assembly location 52, described 
betow. 

An employee at the kit factory 50 then rapidly amasses the separate convionents from the manufacturers 
together with assembly instructions regarding how the components are to be combined* In a preferred embodiment, the 
description consists of a simplified schematic picture generated by the conpjtex system of the combined components. The 
picture is desirably included in the package containng the separate components and the package is then smX to the 
assembly location 52. The picture or other instructions may contain a bar code which is read at each step of the process 
so that the computer will record exactly wh^e any particular order is. A customer may be gwoi access to the bar code 
systsn to "track" the progress of the customer's orders. 

flf course, in alternative embodiments, any of the locations where the method steps are performed rray be 
combined, or the locations may be very close to each other, such as different rooms in the same buikfing. 

In order to further lonit the total cost of producing the desired combination of componem products, the assembly 
location 52 is preferably situated in a place whae labor costs are substantially lower, such as a foreign country (such as 
lyiexico), thereby significantly diminishing the cost of assembly. The components are quickly comttned into the desired 
combinations by the personnel at the assembly location 52 with refvence to the schematic picture or other assembly 
instructions which are conveniently provided along with the buQc components. 

After assembly, the products may be to a post-production location 54. In the case of medical devices, this 
location comprises a sterilization and packaging facility. In that arrangement the assennbled combinations are therefore 
sent from the assembly location 52 to a sterilization plant 54. After sterilization and packaging, the products are then 
preferably sent directly to the customer 40. Alternatively, the products may be s&rt to a hub which then distributes the 
products to customers, as will be understood by those of skfll in the art 

In the preferred embodiment the method of manufacture is utOlzed to create medical devices from individual 
components. An example of the method as utilized to create a medical device will be described with reference to Figures 1 
and 4. 

A customer is interested in obtaining the assembled product iQustrated in Rgure 1 and desoibed above. The 
customer accesses the vendor's main computer containing the above-referaiced database. The customer locates each of 
the individual components of the product in the database. In this case, the components include a standard CLAVE 
connector 28, tubing 20, Y site 24, adapter 26 and PIGGY LOCK® connector 30. (The remaining components shown m 
Figure 1 will not be described for simplicity.) 
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The customer instructs the main computer to create a "cyber* version of these components assembled 
into the desired product configuration 98. This product configuration is illustrated on the screen of the customer, as 
illustrated in Figure 4 at 100. The screen preferably displays data regarding the cost per unit of the product 102 
and whether the combination can be produced in light of goveming regulations 104. 
5 If the combination is approved, the customer orders a quantity of the product. This order is received at the 

control office 42. Either simultaneous with the customer's order, or at or near the time of receipt thereof at the 
control office 42, an order is sent to the manufacturer or supplier of each of the individual components, requesting 
their delivery to the kit factory 50. 

Upon receipt of the individual components, an employee at the kit factory 50 prepares a package 

10 containing the raw materials, i. e. components, necessary for assembly of the final product. In this case, if 100 of 
the product illustrated on the customer's computer screen have been ordered, at least 100 of each of items 
20,24,26,28 and 30 are placed into the package. In addition, an instruction and data sheet is provided with this 
package. This sheet preferably contains data regarding the order, the customer and how the individual 
components are to be assembled to complete the combination. The assembly instructions preferably include a 

1 5 pictorial representation of the assembled product which may be used as a guide in the assembly process. 

This package is delivered to the assembly location 52, At this location, the instructions are utilized to 
assemble the completed product from the individual components. The assembled products are then placed into a 
package and delivered to the sterilization facility 54. At this facility, each product is sterilized and/or packaged. The 
products are then delivered to the customer 40 or a distribution hub. 

20 Many advantages are realized using the above-described invention. First, the method of the present 

invention provides products to customers much faster than conventional methods. In fact, customers may receive 
the products ordered in a few days as opposed to weeks or months later. In addition, the cost to manufacture the 
products is dramatically reduced. Samples do not need to be produced, and inventory is kept to a minimum as 
described above. 

25 The above is a description of the application of the method of the present invention to a single product. 

Those of skill in the art will appreciate how the method may be applied to create a wide range of products from 
individual components. 

Of course, the foregoing description is that of prefened embodiments of the invention, and various 
changes and modifications may be made without departing from the spirit and scope of the invention, as defined by 
30 the appended claims. 

The reference to any prior art in this specification is not, and should not be taken as, an acknowledgment 
or any fomi of suggestion that that prior art fonns part of the common general knowledge in Australia. 

Throughout this specification and the claims which follow, unless the context requires otherwise, the word 
"comprise", and variations such as "comprises" and "comprising", will be understood to imply the inclusion of a 
35 stated integer or step or group of integers or steps but not the exclusion of any other integer or step or group of 
integers or steps. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A computer-based method of manufacturing a medical product from at least two individual 
components comprising the steps of: 

5 providing data from a computer database regarding at least a first and a second component to a 

customer, wherein the data includes an illustration of at least two components on a viewing screen; 

pemiitting said customer to request a product comprising the combination of at least said first 
and second components; 

determining whether the requested combination complies with at least one government 
10 regulation; 

electronically transmitting infonnation about the requested combination to a first location remote 
from said customer; 

receiving at least one of said first and second components at said first location; 
transporting said first and second components from said first location to a second location; 
1 5 assembling said first and second components into the desired product using the electronically 

transmitted information at said second location; and transporting said assembled product to said 
customer. 

2. The method in accordance with Claim 1. further comprising the step of simultaneously transmitting a 
request to a supplier of said first and or second component at the same time as said request is transmitted to said 

20 first location, requesting transport of said first and/or second component to said first location. 

3. The method in accordance with Claim 1 , wherein said components are medical device components. 

4. The method in accordance with Claim 1. further including the step of transporting said assembled 
product from said second location to a third location and sterilizing said product at said third location. 

5. The method in accordance with Claim 1, further including the step of packaging said assembled 

25 product. 

6. A medical product comprising at least one first and one second component, said product produced 
by: providing a computer database containing infomiation regarding combinations of at least a first and a second 
component, accessing said computer database to detennine the availability of a particular combination of 
components, obtaining data from said database regarding first and second components, including an illustration of 

30 said first and second components, determining whether said combination complies with at least one govemment 
regulation, placing an order for said combination, electronically transmitting said order to a first remote location, 
transmitting an order for each component to a supplier of that component, transportation said component to said 
first remote location, amassing said components at said first remote location, transporting said components to a 
second location, assembling said components into said combination, and transporting said combination to a 

35 destination. 
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7. The product in accordance with Claim 6, further including the step of sterilizing said combination of 
assembled components. 

8. A computer-based method of manufacturing a medical product, substantially as hereinbefore 
described with reference to the drawings and/or Examples. 

9. A medical product, substantially as hereinbefore described with reference to the drawings and/or 
Examples. 



DATED 8 December 2004 
ICU MEDICAL, INC. 



By DAVIES COLLISON CAVE 
Patent Attorneys for the applicant 
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